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EXECUTIVE SUMMARY

This report presents the Feasibility Study (FS) for the San Jacinto River Waste Pits (SJRWP)
Superfund Site (Site) in Harris County Texas, and was prepared as a companion to the related
Remedial Investigation (RI) Report (Integral and Anchor QEA 2013). The RI Report was
prepared on behalf of McGinnes Industrial Maintenance Corporation (MIMC) and
International Paper Company (IP) and in response to a Unilateral Administrative Order
(UAO) issued by the U.S. Environmental Protection Agency (USEPA), Docket No. 06-03-10.

This FS Report presents remedial alternatives for two areas within the study area perimeter
designated by USEPA for purposes of the RI/FS investigation (USEPA’s Preliminary Site
Perimeter).

One area is located north of Interstate Highway (I-10) where impoundments used for the
disposal of paper mill waste (Northern Impoundments) are located. A time critical removal
action (TCRA) has been implemented to construct an armored cap to isolate and contain
waste in those impoundments (Armored Cap). The FS Report presents seven remedial
alternatives for the Northern Impoundments (Alternatives 1N, 2N, 3N, 4N, 5N, 5aN, and
6N). The alternatives range from continued maintenance of the existing Armored Cap
(Alternative 1N) to full removal of waste and impacted materials (Alternative 6N).

The second area is located on the peninsula south of I-10 to the west of Market Street, where
various marine and shipping companies have operations; certain portions of the area of
investigation south of I-10 may have been used for disposal of paper mill waste (as well as
other wastes) in the 1960s. The remedial alternatives for this area (Alternatives 1S to 4S)
address three distinct locations in which subsurface soils contain dioxins at levels above the
preliminary remediation goal (PRG) for a hypothetical future construction worker. There
are no risks to ecological receptors from dioxins.

The Site and Site History

The SJRWP Site was added to the National Priorities List (NPL) under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) in 2008. USEPA’s
Preliminary Site Perimeter encompasses several impoundments and surrounding in-water
and upland areas. The impoundments are located on the western side of the San Jacinto
River, in Harris County, Texas, north and south of I-10 where I-10 crosses the San Jacinto
River. The impoundments were built in the mid-1960s for disposal of paper mill wastes that
were barged from the Champion Paper Inc. paper mill in Pasadena, Texas.
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Executive Summary

Large scale groundwater extraction by others resulting in regional subsidence of land in the
vicinity of the SJRWP Site resulted in exposure of the contents of the Northern
Impoundments to surface waters. The Northern Impoundments were the subject of a TCRA,
discussed below, that since its completion in 2011 has capped and isolated waste material and
impacted sediments.

The area of investigation south of I-10 is an upland area, and the site of a former
impoundment. The impoundment south of I-10 is not currently and has not been in contact
with surface water. Since the 1960s, a variety of industrial and other activities have taken
place on the upland area south of I-10. Most of the peninsula is currently in industrial or
commercial use by marine services companies, with some parcels currently unused.

Stabilization and Isolation of the Northern Impoundments

MIMC and IP implemented a TCRA to stabilize and isolate materials within the Northern
Impoundments. The TCRA was completed in 2011 pursuant to the terms of an
Administrative Settlement Agreement and Order on Consent for Removal Action: CERCLA
Docket No. 06-12-10 (AOC; USEPA 2010a). It included construction of an armored cap that
was designed in accordance with U.S. Army Corps of Engineers (USACE) and USEPA
guidelines and capping guidance (USACE 1998; USEPA 2005) (Armored Cap). The TCRA
also included installation of fencing around the TCRA Site, establishment of access controls,
and the posting of warning signs.

The Armored Cap includes layers of armor stone, geotextile and geomembrane and is
constructed over an area of approximately 15.7 acres. It was designed and constructed at a
cost of more than $9 million. The Armored Cap was designed to withstand a 100-year storm
event with an additional factor of safety to ensure its long-term protectiveness. The storm
event defines the depth of water and the currents that the cap armor layer must resist.
Although a 100-year event was specified for the TCRA design, events up to the 500-year
storm were evaluated for the FS in order to assess the potential risk of an even larger storm,

and the Armored Cap was determined to withstand this larger-magnitude storm (Appendix
B).

Since being completed in July 2011, the Armored Cap has generally isolated and contained
impacted material. However, in December 2015 a small area (approximately 22 feet by 25
feet) on the northwest part of the cap was found to be deficient in armor rock material. This
deficiency resulted in exposing the underlying paper mill waste material to the San Jacinto
River. Sampling of the exposed waste material found that it contained dioxin over 43,000
ng/kg TEQ dioxin, while sampling from the nearby undisturbed areas of the cap did not
show elevated levels of waste materials containing dioxins. Repairs of this rock deficient
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area were completed in January 2016 by installing a geotextile fabric over the area and
covering it with armor stone.

The Armored Cap, and associated fencing, access controls and signs have been routinely
inspected and maintained pursuant to a USEPA-approved Operations, Monitoring, and
Maintenance (OMM) Plan. The OMM Plan was developed to address conditions that
USACE and USEPA cap design guidance expressly presumes could occur post-construction
(such as movement of rock cover in localized areas of the cap). The OMM Plan requires
periodic monitoring, as well as monitoring following key storm events, to identify the need
for possible cap maintenance and procedures to implement appropriate repair activities
(USEPA 2005; USACE 1998).

In July 2012, early in the post-construction period, disruption of a localized area of the armor
layer (the rock above the geotextile layer) of the Armored Cap occurred and was promptly
addressed in accordance with the approved OMM Plan and USACE and USEPA guidance.
The affected areas totaled about 200 square feet, or 0.03 percent of the overall area of the
Armored Cap.

Maintenance events during the first few years after sediment cap construction are not
unusual. At least two other sediment caps with demonstrated performance over the last 20+
years have followed this progression. The St. Paul Waterway cap (USEPA 2004b) and the
Eagle Harbor cap (USEPA 2012d), constructed in the late 1980s and early 1990s respectively,
required some early maintenance in their first few years. Subsequent monitoring has
demonstrated the continued protectiveness of these sediment caps.

The Armored Cap’s design and construction were the subject of a post-construction
evaluation by MIMC and IP and a separate assessment by USEPA and USACE (USACE 2013).
Based on this review, the USACE recommending enhancements (e.g., placing additional
armor rock and constructing flatter slopes) to further ensure the long-term protectiveness of
the Armored Cap. In January 2014, the Respondents implemented all of the USACE
recommendations (Anchor QEA 2014).

Remedial Action Objectives and Protective Concentration Levels

Remedial Action Objectives (RAOs) for the Site were developed by the Respondents in
collaboration with USEPA. Additionally, PRGs for soil and sediment were developed as part
of the RI/FS process. The PRGs are consistent with reasonably anticipated future uses and
applicable to the areas north and south of I-10 for which remedial alternatives were
developed. The PRG for dioxin/furan in sediment is 200 ng/kg TEQ_(hypothetical
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recreational visitor, non-cancer HQ = 1) and for dioxin/furan in soil is 240 ng/kg TEQ
(hypothetical construction worker, non-cancer hazard HQ = 1).

Principal Threat Waste

The NCP establishes an expectation that EPA will use treatment to address the principal
threats posed by a site wherever practicable (NCP § 300.430(a)(1)(iii)(A)). In general,
principal threat wastes are those source materials considered to be highly toxic or highly
mobile which generally cannot be contained in a reliable manner or would present a
significant risk to human health or the environment should exposure occur. The “principal
threat” concept is applied to the characterization of “source materials” at a Superfund site. At
the Site, the northern waste pits sediment contain dioxin/furan over 43,000 ng/kg TEQ, and
the Southern Impoundment soils contains dioxin/furan over 50,000 ng/kg TEQ. The
northern waste pits maximum dioxin/furan concentration is 215 times higher than the non-
cancer hazard based PRG, and the Southern Impoundment maximum dioxin/furan
concentration is 208 times higher than its non-cancer hazard based PRG. The non-cancer
hazard index for exposure to sediments (recreational visitor scenario) at the Site 60, which is
more than an order of magnitude greater that the acceptable hazard index of 1.
Dioxin/furans are highly persistence chemicals and will not breakdown for hundreds of
years. While there is considerable uncertainty regarding biodegradation of dioxins/furans,
however, by one estimate the dioxin/furans will remain at the Site above the PRGs for
approximately 750 years (Khoury, 2016).

The Site is located in the San Jacinto River, which has experienced a number of severe storms
and floods in the past. For example, the 1994 flood exceeded the 100-year return period
storm, resulted in severe riverbed scour while cutting of new channels outside of the river
bed, destroyed or damaged thousands of homes, and undermining and rupturing pipelines
both inside and outside of the river channel. The 1994 storm crested at 27.09 feet at the
Sheldon, Texas gauge located about five miles upstream of the Site. Previous storm resulted
in even higher crests of 31.5 feet 1940 and 32.90 feet in 1929.

Because of the high levels of dioxin/furan, which are over two orders of magnitude higher
than the acceptable concentration, and its’ highly toxic and persistence nature, there is a
significant risk to human health or the environment should exposure occur. With the
regular occurrence of severe storms and flooding in the area, there is uncertainty that the
waste material can be reliably contained over the long term. Therefore, the dioxin/furan
waste at the San Jacinto River Waste Pits Superfund Site is considered a principle threat
waste.
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Remedial Alternatives for Area North of 1-10

Remedial technologies presented in this FS Report were subjected to an initial screening
process before being developed and included in the final set of remedial alternatives that are
discussed in this FS Report, or were included at USEPA’s direction. For the area north of I-
10, the remedial alternatives focus on containment, treatment, removal, and/or a
combination of containment, treatment and removal, together with Institutional Controls
(ICs) to achieve a range of post-remedy surface-weighted average concentrations (SWACs).
All alternatives recognize the existence of the Armored Cap.

The alternatives developed and presented in this FS Report for the area north of I-10 include:

Alternative 1N — Armored Cap and Ongoing OMM (No Further Action), which
assumes the Armored Cap would remain in place, together with fencing, warning
signs and access restrictions established as part of the TCRA, and would be subject to
ongoing OMM. The estimated cost of this alternative is $9.5 million. This estimate
includes the cost of Armored Cap design and construction and USEPA 5-year reviews;
these same costs are included in the estimate for each of the other alternatives for the
area north of I-10.

Alternative 2N — Armored Cap, ICs and Monitored Natural Recovery (MNR), which
includes the actions described under Alternative 1N, ICs in the form of deed
restrictions and notices, and periodic monitoring to assess the effectiveness of
sediment natural recovery processes. Monitoring may involve collecting and
analyzing sediment, tissue, surface water, and ground water samples and evaluating
the data. This alternative is estimated to cost $10.3 million.

Alternative 3N — Permanent Cap, ICs and MNR, which includes the actions described
under Alternative 2N plus additional enhancements to the Armored Cap, many of
which have already been implemented during the January 2014 efforts, consistent
with the USACE recommendations. This alternative will increase the long-term
stability of the Armored Cap consistent with permanent isolation of impacted
materials (Permanent Cap) and meet or exceed USACE design standards. The
Permanent Cap will use rock sized for the “No Displacement” design scenario, which
is more conservative than the “Minor Displacement” scenario used in the Armored
Cap’s design. This remedial alternative also includes additional measures to protect
the Permanent Cap from potential vessel traffic (e.g., rock berm). This alternative
would require an estimated 2 months of construction at an estimated cost of $12.5
million. An off-site staging area may be required for management of rock armor
materials, similar to that which was utilized during the TCRA construction.
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However, the exact location and configuration of the staging area are beyond the
scope of this FS and may not be fully reflected in the FS estimated durations or costs.

e Alternative 4N — Partial Solidification/Stabilization, Permanent Cap, ICs and MNR,
provides for solidification and stabilization (S/S) of the most highly contaminated
material. A dioxin/furan value that exceeds 13,000 ng/kg TEQor.m within the
USEPA'’s Preliminary Site Perimeter was used to define the most highly contaminated
material. This alternative also includes the actions described under Alternative 3N;
however, about 23 percent of the Armored Cap (2.6 acres above the water surface and
1.0 acre in submerged areas) would be removed to provide for S/S of the most highly
contaminated material. About 52,000 cubic yards (cy) of materials with TEQprwm that
exceeds a concentration 13,000 nanograms per kilogram (ng/kg), would undergo S/S.
After the S/S is completed, the Permanent Cap would be re-constructed and the same
ICs and MNR as in Alternatives 2N and 3N would be implemented. This alternative
would require an estimated 17 months of construction to complete and is estimated to
cost $23.2 million. An off-site staging area may be required for management of rock
armor materials, stabilization reagents and associated treatment equipment.

However, the exact location and configuration of the staging area are beyond the
scope of this FS and may not be fully reflected in the FS estimated durations or costs.

e Alternative 5N — Partial Removal, Permanent Cap, ICs and MNR, provides for
removal of the most highly contaminated material. A dioxin/furan value that exceeds
13,000 ng/kg TEQor.m within the USEPA’s Preliminary Site Perimeter was used to
define the most highly contaminated material. The Armored Cap would be partially
removed and the same 52,000 cy of material that would undergo S/S under
Alternative 4N would instead be excavated for off-site disposal. After the removal
was completed, the Permanent Cap would be re-constructed and the same ICs and
MNR that are part of Alternatives 2N to 4N would be implemented. This alternative
would require an estimated 13 months of construction at an estimated cost of $38.1
million. An off-site materials management facility will be required for material
staging, stabilization and processing for bulk transportation to an off-site landfill. The
exact location, configuration, siting and operational impacts, as well as potential
delivery restrictions by the receiving facility (e.g., tons per day) are beyond the scope
of this FS and may not be fully reflected in the FS estimated durations or costs.

e Alternative 5aN - Partial Removal of Materials Exceeding the PRG, Permanent Cap,
ICs and MNR, in which all material beneath the Armored Cap in any location where
the water depth is 10-feet or less and which has a TEQorum at or above the PRG for a
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hypothetical recreational visitor of 220 ng/kg" — about 137,600 cy — would be
excavated for off-site disposal. To implement this alternative, about 11.3 acres (72
percent) of the Armored Cap would be removed to allow for this material to be
dredged. After excavation of the material, the remaining areas of the Armored Cap
would be enhanced to create a Permanent Cap, and the same ICs and MNR that are
part of the preceding four alternatives would be implemented. This alternative would
require an estimated 19 months for construction and has an estimated cost of $77.9
million. An off-site materials management facility will be required for material
staging, stabilization and processing for bulk transportation to an off-site landfill. The
exact location, configuration, siting and operational impacts, as well as potential
delivery restrictions by the receiving facility (e.g., tons per day) are beyond the scope
of this FS and may not be fully reflected in the FS estimated durations or costs.

e Alternative 6N — Full Removal of Materials Exceeding the PRG, ICs and MNR, all
material above the PRG of 200 ng/kg located beneath the Armored Cap or at depth in
an area to the west would be removed. This would involve removal of the existing
Armored Cap in its entirety and the removal of approximately 200,100 cy of material.
The removal could be completed in stages or sections to limit the exposure of the
uncovered sections of the waste pits to potential storms. The design approach for
removal in stages will be determined in the Remedial Design. Raised berms, sheet
piles, and silt curtains in addition to removal in the dry to the extent practicable will
be used to reduce the re-suspension and spreading to the removed material. The
berms would be armored on the external site with armor material removed from the
areas that have geotextile present. Residual concentrations of contaminants following
excavation and dredging will be covered by at least two layers of clean fill to limit
intermixing of residual material with the clean fill This alternative would require an
estimated 16 months of construction at an estimated cost of $99.2 million. An off-site
materials management facility will be required for material staging, stabilization and
processing for bulk transportation to an off-site landfill. The exact location,
configuration, siting and operational impacts, including severe weather, as well as
potential delivery restrictions by the receiving facility (e.g., tons per day) are beyond
the scope of this FS and may not be fully reflected in the FS estimated durations or
costs.

lIn defining this alternative, USEPA included an additional requirement that all material exceeding 13,000
ng/kg TEQor.y, regardless of water depth, would be removed. All locations that exceed 13,000 ng/kg TEQor.m
are in areas with 10-feet of water or less. Thus, the horizontal boundary defining this alternative (the 10-foot
water depth) includes all locations exceeding 13,000 ng/kg TEQpr.um.
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Each of these alternatives meets the CERCLA threshold criteria that a remedy: 1) provides
for overall protection of human health and the environment; and 2) complies with the
Applicable or Relevant and Appropriate Requirements (ARARs) identified for the Site.

Comparative Evaluation of Alternatives for Area North of 1-10

Alternatives 1N and 2N rely on continued containment of materials exceeding the PRGs
within the existing Armored Cap, as enhanced in 2014 to address the USACE's
recommendations. These two alternatives each include a requirement, based on the
approved OMM Plan, to monitor and maintain the Armored Cap in accordance with USACE
and USEPA guidance to ensure the long-term effectiveness of the cap system.

Alternative 3N includes the features of Alternatives 1N and 2N, together with construction
of a Permanent Cap that exceeds USACE and USEPA design guidance by placing additional
armor rock and constructing flatter slopes. In addition, the Permanent Cap uses larger rock
sized for the “No Displacement” design scenario, which more conservative than the “Minor
Displacement” scenario used in the Armored Cap’s design, and other CERCLA caps, such as
Onondaga Lake and Fox River (Appendix B). In addition, Alternative 3N includes the
construction of a protective perimeter barrier or other measures around the perimeter of the
Permanent Cap to address concerns regarding potential damage from vessel traffic.

Alternatives 1N, 2N, and 3N are containment alternatives that provide substantial long-term
protectiveness while avoiding environmental impacts applicable to Alternatives 4N, 5N, 5aN
and 6N, all of which require disruption of the existing Armored Cap to conduct stabilization
or removal/disposal of impacted materials. However, Alternatives 1N, 2N, and 3N do not
provide any treatment or removal of the dioxin/furan principle threat waste. Alternative 3N
provides additional long-term protectiveness compared to Alternatives 1N and 2N due to the
additional cap enhancements that meet or exceed USACE design standards and measures to
minimize potential damage to the Permanent Cap from vessel traffic. Alternative 6N
provides the greatest long-term protectiveness and effectiveness because the waste material,
except for the dredge residuals, would be permanently removed from the San Jacinto River
and there would be no potential for a future release from the Site, and neither would there
be any concerns regarding the long term viability and effectiveness of a maintenance
program that would have to endure for an extremely long time, or 750 years by one estimate.
Alternative 6N also provides for removal of the dioxin/furan principle threat waste.

Engineering analysis of the stability of a Permanent Cap (Alternative 3N) has determined
that the cap may remain protective when subjected to the erosive forces under any of the
flow scenarios (including a 500-year flood event) evaluated in the hydrodynamic modeling
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(Appendix B). In situ capping, as discussed in USEPA and USACE guidance (USEPA 2005;
USACE 1998) and in Table 4-1a, is a demonstrated technology that has been selected by
USEPA for sediment remediation sites across the United States. However, the Site’s location
within the San Jacinto River creates an uncertainty regarding the ability of an engineered
cap to reliably contain the dioxin waste over the very long time that the dioxin will remain
hazardous. By one estimate the dioxin will remain hazardous for approximately 750 years.
The uncertainty comes from the severe storms and floods that have occurred in the area, and
the potential for barge strikes to compromise the cap. The potential for barge strikes is
heighted because of the increased barge traffic after the completion of the temporary
armored cap.

Alternatives 4N, 5N, 5aN, and 6N include disruption of the existing Armored Cap in order to
conduct treatment or removal of materials beneath the cap. These alternatives employ
design, engineering and operational controls to mitigate the resuspension of impacted
sediments that occurs when using these remedial technologies. Removal technologies have
been used at sediment sites listed on Table 4-1b. Alternatives 4N and 5N would stabilize
(4N) or remove (5N) materials with TEQorwm greater than the level set by USEPA of 13,000
ng/kg. Alternatives 5aN and 6N would remove some (5aN) or all (6N) materials that exceed
the PRG of 220 ng/kg for a hypothetical recreational visitor. Alternative 4N would stabilize
52,000 cy of the waste material from beneath the Armored Cap, while Alternative 5N, 5aN,
and 6N would remove and dispose of off-site volumes of material ranging from 52,000 cy
(Alternative 5N), to 137,600 cy (Alternative 5aN) to 200,100 cy (Alternative 6N).
Alternatives 5N and 5aN may reduce the amount of long-term OMM associated with the
capping and treatment-based alternatives (1N thorough 4N), while 6N would eliminate
OMM completely.

Alternative 3N has an estimated construction duration of 2 months and would likely require
an off-site staging area for armored rock. Alternatives 4N, 5N, 5aN, and 6N have estimated
construction durations ranging from 13 to 19 months. Each of these alternatives would
require the establishment, and potential permitting of an off-site facility for sediment and
material handling. For Alternatives 5N, 5aN, and 6N, this facility would be utilized for
processing and managing dredged sediments. The availability and location of an off-site
facility could impact the implementability, duration, and costs of these alternatives and are
beyond the scope of the FS.

Implementation of Alternatives 4N, 5N, 5aN, or 6N would require removing all or part of the
Armored Cap and either excavation, dredging, or stabilizing the underlying waste deposits.
Stabilization under Alternative 4A is consistent with USEPA's preference for treatment.
However, despite the use of robust engineering and operational controls in conjunction with
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these alternatives, experience at other sediment sites indicates that resuspension of impacted
sediments and release of waste material and dioxins/furans into the water column will likely
occur, although to a reduced extent. These issues have been documented at other sediment
remediation projects (Table 5-2) in spite of efforts made to prevent or control such releases
(USACE 2008a; Bridges et al. 2010; Anchor Environmental 2005; Anchor QEA and Arcadis
2010). Such releases may result in increased fish tissue concentrations of contaminants for
several years following completion of dredging (Patmont et al. 2013). Moreover, the
conservative design necessary to overcome the higher level of uncertainty associated with
the implementation of these removal/disposal alternatives can result in cost increases.

Best Management Practices (BMPs) may be successful in mitigating potential resuspension
and release under normal flow conditions. During construction, however, BMPs could be
overwhelmed during significant storm and flood events. For alternatives 4N, 5N, 5aN, and
6N, which require removal of the Armored Cap during construction, the consequences of
flooding could be significant as the exposed and disturbed materials would be at risk of
spreading beyond the remedial area. For the estimated construction durations of these
alternatives, there is a 30 to 40 percent likelihood! that such a flood could occur during
construction. The potential for release during implementation is a factor that USEPA
guidance requires be considered during the comparative net risk analysis of remedial
alternatives. See USEPA 2005, Section 6.5.5 and Section 7.4 for reference. Therefore, these
alternatives will include design and construction methodologies to mitigate and reduce the
impact of storms during construction. These methodologies may include armor cap removal
in sections, operational controls, etc.

For short-term effectiveness, Alternatives 1N and 2N are most favorable, followed by
Alternative 3N. Short-term effectiveness ranks high for Alternatives 1N and 2N because
these alternatives do not entail active construction. Alternative 3N ranks lower than
Alternatives 1N and 2N for short-term effectiveness because it includes active construction
considerations such as truck traffic, worker safety, water quality, and construction
equipment emissions of particulate matter (PM), greenhouse gases, and ozone. However,
there are other sources of air emissions and traffic in the region, including the industrial
activities that occur adjacent to the Site and the presence of I-10.

! Likelihood of flooding assessed by evaluating the duration of construction as compared to flood frequency,
assuming a water surface elevation that could overtop perimeter controls such as berms and sheetpiles. See
Appendix B and FS Report Section 5 for additional details and discussion.
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Alternatives 4N, 5N, 5aN, and 6N also involve potential water quality impacts, worker safety
risks, and air emission impacts that are estimated to be more than 8 to 20 times greater? than
for Alternative 3N. Traffic and community impacts for Alternatives 4N, 5N, 5aN, and 6N
(measured as truck trips) are estimated to range from 6 to nearly 70 times greater than for
Alternative 3N and may not fully account for truck trips associated with operation of an
offsite materials management facility. Alternatives 4N, 5N, 5aN, and 6N all provide either
treatment or removal of principle threat waste, at least for a portion of the waste material.
Alternative 4N includes treatment (solidification/ stabilization) for about 25% of the volume
of the most highly contaminated portion of the waste. Alternative 5N and 5aN both include
partial removal of the most highly contaminated waste, with Alternative 5N accounting for
25% of the volume, and Alternative 5aN accounting for about 2/3 of the waste volume.
Alternative 6N includes full removal of the principle threat waste.

Comparative Cost Effectiveness of the Alternatives for the Area North of 1-10

Pursuant to the USEPA’s 1999 guidance, A Guide to Preparing Proposed Plans, Records of
Decision, and Other Remedy Selection Documents, “cost-effectiveness is concerned with the
reasonableness of the relationship between the effectiveness afforded by each alternative and
its costs compared to other available options.” In addition, “if the difference in effectiveness
is small but the difference in cost is very large, a proportional relationship between the
alternatives does not exist” as discussed in the preamble to National Contingency Plan (NCP)
(Federal Register 1990).

Costs for the remedial action alternatives range from $9.5 to over $99 million.

Alternatives 1N and 2N have similar costs, primarily related to long-term OMM of the
Armored Cap. Alternative 3N has a higher cost than Alternatives 1N and 2N as it also
includes construction of the Permanent Cap and a protective barrier to ensure the long-term
integrity of the Permanent Cap.

Costs for Alternatives 4N, 5N, 5aN, and 6N are higher than for Alternatives 1N, 2N, and 3N.
This reflects the challenges of establishing and operating an off-site staging and processing
area, removal of the Armored Cap, in situ treatment or excavation and associated
engineering controls, the quantity of materials being addressed, the duration of work, and
the high cost of transportation and disposal of impacted sediments.

2 Safety risks assessed based on estimated durations and labor needs for each alternative, using U.S. Department
of Labor safety statistics. Air emissions assessed based on hours of equipment usage estimated for each
alternative. See FS Report Section 4 for additional details.
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Alternatives 1N, 2N, and 3N provide an equal reduction in the dioxins and furans in
sediments in the river within USEPA’s Preliminary Site Perimeter. For Alternatives 4N, 5N,
5aN, and 6N, the SWAC for dioxins and furans in sediments in the river are predicted to
increase the short-term from sediment re-suspension construction-related impacts (e.g., cap
removal, disturbance of material below waterline, etc.). Alternatives 5N and 5aN would
remove some while 6N would remove all impacted materials with higher dioxin/furan
concentrations, but possible impacts from re-suspension during construction could
potentially reduce the short-term protectiveness of the remedy. These alternatives are also
incrementally and substantially more expensive because of their complexity and duration.
Even if it were to be assumed that no re-suspension, other impacts, or residuals would occur
during implementation of Alternative 4N, 5N, 5aN, or 6N (which experience with other
environmental dredging projects demonstrates will not likely be the case), no incremental
protectiveness in the SWAC would likely occur as a result of the implementation of any of
these alternatives.

Remedial Alternatives for Area South of 1-10

The area south of I-10 is part of a peninsula on which industrial activity has occurred since at
least the early 1960s. In contrast with the area to the north of I-10, the peninsula south of I-
10 contains active operations of several shipping and marine industrial services businesses,
with the area serving as a transport hub and as a location for barge or ship maintenance,
cleaning and painting. Changes in the distribution of materials, locations of soil disturbance
and staining, development of buildings or other structures, and evolution of roa